Little is actually known about the relationship between DNA damage, mutation frequency and mutation spectrum in the absence of wild type nibrin. We have utilised a conditional null mutant mouse and a humanized NBS mouse, which carries the 5bp deletion, to examine this relationship in vivo. Mice homozygous and heterozygous for nibrin mutations were examined. We have bred these mice with a transgenic mutagenesis mouse harbouring copies of the bacterial lacZ gene. Fibroblasts derived from the different mice were used to examine DNA damage, mutation frequency and spectrum in vitro.
Results: We find that NBN mutation leads to increased DNA damage in vitro, even in the absence of an external genotoxic treatment. In vivo we find the basal mutation frequency measured in lymphatic tissue of the humanized NBS mice is approximately 2.5-fold higher than in control mice. The characteristic mutation spectrum is dominated by single base transitions rather than the deletions and complex rearrangements expected after abortive repair of DNA double strand breaks.
Conclusion: We conclude that in the absence of wild type nibrin, the repair of spontaneous errors, presumably arising during DNA replication, make a major contribution to the basal mutation rate. This applies also to cells heterozygous for an NBN null mutation. Mutation frequencies after irradiation in vivo were not increased in mice with nibrin mutations as might have been expected considering the radiosensitivity of NBS patient cells in vitro. Evidently apoptosis is efficient, even in the absence of wild type nibrin. 
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Abstract
Nibrin (NBN) is a member of a DNA repair complex together with MRE11 and RAD50. The complex is associated particularly with the repair of DNA double strand breaks and with the regulation of cell cycle check points. Hypomorphic mutation of components of the complex leads to human disorders characterised by radiosensitivity and increased tumour occurrence, particularly of the lymphatic system. We have examined here the relationship between DNA damage, mutation frequency and mutation spectrum in vitro and in vivo in mouse models carrying NBN mutations and a lacZ reporter plasmid. We find that NBN mutation leads to increased spontaneous DNA damage in fibroblasts in vitro and high basal mutation rates in lymphatic tissue of mice in vivo. The characteristic mutation spectrum is dominated by single base transitions rather than the deletions and complex rearrangements expected after abortive repair of DNA double strand breaks. We conclude that in the absence of wild type nibrin, the repair of spontaneous errors, presumably arising during DNA replication, makes a major contribution to the basal mutation rate. This applies also to cells heterozygous for an NBN null mutation. Mutation frequencies after irradiation in vivo were not increased in mice with nibrin mutations as might have been expected considering the radiosensitivity of NBS patient cells in vitro. Evidently apoptosis is efficient, even in the absence of wild type nibrin.
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